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® Process for producing docosahexaenoic aold-enriched fish meat food. 



® The process of the present Invention for producing a docosahexaenoic acid-enriched fish meat food 
comprises the step of preparing a refined fish oil by separating the heads from the edible parts of fish bodies, 
extracting an orbital oil containing at least 15 % of docosahexaenoic acid and existing around the eyeballs in the 
heads with hot water and deodorizing the extracted orbital oil and the step of adding the refined fish oil to fresh 
fish meat. 
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BACKGROUND OF THE INVENTION 
[Field of the Invention] 

5 This invention relates to a process for producing a docosahexaenoic acid-enriched fish meat food, for 

example, fresh fish meat such as minced tuna, canned tuna or bonito pici<led in oil and a retort pouch fish 
meat food. 

[Description of the Prior Art] 

10 

It has been known that docosahexaenoic acid (hereinafter referred to simply as DNA) is effective in 

preventing and treating thrombosis like eicosapentaenoic acid (hereinafter referred to simply as EPA). 

Recently, it has been further proved that DHA has physiological activities of Improving cerebral functions 

and suppressing amblyopia and is effective on diseases In the central nervous system. 
76 DHA, which exerts highly important physiological activities as described above, occurs in a large 

amount exclusively in fishes and shellfishes. Thus there is no practically available method for supplying 

DHA except for taking fishes and shellfishes. 

On the other hand, It has been a practice in the art to add fish oils to foods. Among the fish oils, sardine 

oil and cod-liver oil have been widely employed in general. These fish oils are used mainly in the form of 
20 hardened fish oils as the material for producing margarine and shortening or in the form of an EPA 

concentrate as a supplementary health food. Further, they are used as feed oils in fish farming. 

Although these fish oils contain a large amount (approximately 12 to 20 %) of EPA, the DMA content 

therein amounts to only about 5 to 12 %. It is therefore impossible to obtain a so-called DHA oil containing 

DHA at a high concentration from these fish oils. 
25 In 1990, Yazawa et al. investigated fatty acid compositions in an orbital fat existing around the eyeballs 

of various fishes. As a result, they have clarified that DHA is contained at a high concentration in the orbital 

fat of large, blue-backed fishes such as tuna and bonito, whereby the usefulness of the orbital fat as a raw 

material for DHA has come to be pointed out. 

The use of the orbital oil of the above-mentioned fishes such as tuna and bonito makes it possible to 
30 extract a fish oil containing a high concentration (25 to 40 %) of DHA and having a characteristic fatty acid 

composition. 

The fish oil extracted from the above-mentioned orbital oil is useful in the development of DHA-enriched 
foods containing a large amount of DHA. However, an unrefined oil obtained by merely extracting the orbital 
oil has a strong fishy smell, which makes it impossible to add the unrefined oil as such to a food even 
35 though the food might exert a large masking effect thereon. 

It has been reported as a prior art that a fish meat having no offensive smell can be obtained by 
blending an orbital oil obtained by extracting milled fish orbital fat tissues with fish meat (refer to Japanese 
Patent Laid-Open NO. 167764/1988). However there has not been any report so far on the production of a 
fish meat food by using an orbital oil obtained by extracting tuna and bonito orbital tissues with hot water. 

40 

SUMMARY OF THE INVENTION 

Accordingly, It is an object of the present invention to provide a process for producing a fish meat food 
which contains a fish oil obtained from fish orbital oil and being rich in DHA and has a good flavor without 
45 showing any fishy smell. 

In order to achieve the above-mentioned object, the present inventors have conducted extensive stud- 
ies. As a result, they have successfully found out that when a highly refined orbital oil obtained by 
degumming and deacidifying orbital oil extracted from fish and then deodorizing by, for example, steam 
distillation is added to a fish meat, the resulting fish meat shows a good flavor which can be sustained even 
50 after prolonged storage without accompanied by the evolution of any offensive smell. 

The present invention has been completed based on the above finding and provides a process for 
producing a docosahexaenoic acid-enriched fish meat food comprising the step of preparing a refined fish 
oil by separating the heads from the edible parts of fish bodies, extracting an orbital oil containing at least 
15 % of docosahexaenoic acid and existing around the eyeballs in the heads with hot water and 
55 deodorizing the extracted orbital oil and the step of adding the refined fish oil to fresh fish meat. 

The present invention further provides a process for producing a docosahexaenoic acid-enriched fish 
meat food comprising the step of preparing a refined fish oil by separating the heads from the edible parts 
of fish bodies, extracting an orbital oil containing at least 15 % of docosahexaenoic acid and existing around 
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the eyeballs in the heads with hot water and deodorizing the extracted orbital oil and the step of adding the 
refined fish oil to thereby produce canned fish meat pickled in oil or a retort pouch fish meat food. 

The process of the present invention for producing a fish meat food makes it possible to produce a fish 
meat food which contains a fish oil obtained from fish orbital oil and being rich in DHA, has a good flavor 
6 without showing any fishy smell and therefore tastes good. This fish meat food is useful for supplying DHA. 

DETAILED DESCRIPTION OF THE INVENTION 

Now the process for producing the fish meat food of the present invention will be described by referring 
70 to one embodiment of a process for producing a fish meat food with the use of a fresh fish meat food as 
the fish meat. 

First, there is effected the step of preparing a refined fish oil by separating the heads from the edible 
parts of fish bodies, extracting an orbital oil containing at least 15 % of docosahexaenoic acid (DHA) and 
existing around the eyeballs in the heads with hot water and deodorizing the extracted orbital oil. 

75 As examples of the fish bodies to be used for producing the above-mentioned orbital oil, large blue- 
backed fishes such as bonito, tuna, yellowtail and young yellowtaii, salmon, trout and cod may be cited, 
among which bonito and tuna are particularly preferable therefor. 

The orbital oil can be obtained by extracting from around the eyeballs in the fish heads with hot water, 
and contains at least 15 %, preferably from 20 to 50 %. of DHA. 

20 The conditions for the hot water extraction of the orbital oil are as follows. In usual, the temperature of 
the hot water preferably ranges from 40 to 99 "C, still preferably from 70 to 99 -^C and the extraction time 
preferably ranges from 10 to 500 minutes, still preferably from 10 to 180 minutes. 

The extracted orbital oil is deodorized by, for example, molecular distillation or steam distillation, and it 
is particularly preferable to employ steam distillation therefor. 

25 It is preferable to refine the orbital oil by degumming and alkali refining by known methods prior to the 
deodorization. 

Subsequently, the step of adding the refined fish oil to fresh fish meat is effected to thereby give a fish 
meat food wherein fresh fish meat is used as the fish meat. 

As examples of the fresh fish meat, fresh tuna, minced tuna, fresh bonito, lightly roasted bonito, minced 
30 saurel and minced sardine may be cited. 

The refined fish oil as described above may be added to the fresh fish meat in a conventional manner. 
When the fish oil is added in a smaller amount to the fresh fish meat, the evolution of an offensive odor can 
be more effectively suppressed and a better masking effect exerted by the fish meat can be expected. The 
amount of the refined fish oil to be added varies depending on the type and form of the desired fish meat 
35 food. In general, it is added in an amount of 100 parts by weight or less to 100 parts by weight of the fresh 
fish meat. When the properties and texture of the food are taken into consideration, the content of the fish 
oil preferably ranges from 0.1 to 60 parts by weight, still preferably from 0.1 to 20 parts by weight. 

When more than 100 parts by weight of the refined fish oil is added, the masking effect of the fish meat 
can be hardly achieved. 

40 The form of the fresh fish meat food produced by the process of the present invention for producing a 

fish meat food with the use of fresh fish meat as the fish meat is not particularly restricted. For example, 
minced tuna, lightly roasted bonito, minced saurel and minced sardine can be prepared in accordance with 
the process of the present Invention. 

When canned fish meat pickled in oil or a retort pouch fish meat food is to be produced by the process 

45 of the present invention, the above-mentioned procedure for producing the fish meat food of the present 
Invention by using fresh fish meat as the fish meat may be repeated except that the refined fish oil is added 
to canned fish meat pickled in oil or a retort pouch fish meat food. Examples of the fish meat to be used as 
the raw material for producing the canned fish meat pickled in oil or retort pouch fish meat food include 
tuna flakes, bonito flakes, tuna solids, bonito solids, salmon flakes and salmon solids. 

50 Regarding the constitution other than those as described above, the process of the present invention for 
producing a fish meat food can be effected by optionally employing the same constitution as those 
employed in the conventional processes for producing fish meat foods. 

The orbital oil containing at least 15 % of DHA to be used in the process of the present invention for 
producing a fish meat food is extracted with hot water, deodorized and then added to fresh fish meat, 

55 canned fish meat pickled in oil or retort pouch fish meat food, whereby its fishy smell can be masked over 
a long period of time. Accordingly, the process of the present invention for producing a fish meat food 
makes it possible to give a DHA-enriched fish meat food having a good flavor. 
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To further illustrate the process of the present invention for producing a fish meat food In greater detail. 

the following Examples will be given. 

Production Exanriple [production of refined fish oil (refined and deodorised orbital oil)] 

5 

From tuna heads, orbital fat tissue was taken out and 10 kg of the tissue was thus collected. 20 1 of 
water was added to a steam jacket with a capacity of 50 kg and heated to 90 ' C. The orbital fat collected 
above was fed into the steam jacket and extracted with hot water (extraction by cooking in hot water) for 30 
minutes to obtain 5.4 kg of an oily phase as the upper layer. 
70 The oil thus extracted with hot water (extracted by cooking in hot water) was degummed and 
deacidified in a conventional manner to thereby give 5.1 kg of a refined orbital oil. 

5.1 kg of the refined orbital oil thus obtained was fed into a steam still. After adjusting the volume of 
blown steam to 5 % by weight based on the refined orbital oil thus fed, the refined orbital oil was distilled In 
a vacuum of 10 mmHg at a distillation temperature of 200 "C for 2 hours to obtain 5.03 kg of refined and 
15 deodorized orbital oil having no smell. 

Analysis on this refined and deodorized orbital oil indicated that It contained 27.6 % of DHA and 6.9 % 
of EPA and had a peroxide value of 0 and an acid value of 0.09. 

Test Example [test on masking effect by fresh tuna] 

20 

The masking effects by fresh fish meat were examined on the refined fish oil (refined and deodorised 
orbital oil) prepared in the above Production Example and unrefined orbital oil prepared by extracting 
without using hot water and effecting no refining treatment such as deodorlzation. 

50 g pf the refined and deodorized orbital oil was added to 50 g of fresh tuna and mixed under stirring 
25 until a homogeneous mixture is obtained. Then the flavor of the mixture was organoleptically examined 
. immediately after mixing and after allowing to stand at 20 *C for 5 hours. The unrefined orbital oil was 
treated in the same manner as the one described above and then the flavor of the mixture was examined. 
As a control, 50 g of the refined and deodorised orbital oil was further added to 50 g of fresh beef and 
treated in the same manner as the one described above and the flavor of the mixture was examined. The 
30 results will be given hereinbelow. 

in the results given below, the flavor of the mixture is expressed In " + " (a noticeable fish oil smell), "±" 
(a slight fish oil smell) or (no fish oil smell). 



35 





Immediately 
after mixing 


After 5 hours 
(20 -C) 


Unrefined orbital oil + fresh tuna 

Refined and deodorized orbital oil + fresh tuna 

Refined and deodorized orbital oil + fresh beef 


+ 


+ 
+ 



40 

When the unrefined fish oil was held in the mouth as such, a seriously offensive smell made it far 
beyond good to eat. 

As the above results show, when the unrefined fish oil was mixed with the same amount of fresh tuna, 
the offensive smell was relieved and the fish meat exerted a masking effect. After storing for 5 hours, 
^ however, the offensive smell became noticeable. Further, a slight fish oil smell was felt immediately after 
mixing. 

In contrast, when the refined and deodorized orbital oil was mixed with the same amount of fresh tuna, 
no offensive smell was feit not only immediately after mixing but also after storing for 5 hours. Thus it was 
confirmed that the use of the refined and deodorized orbital oil resulted in a remarkable improvement in the 
^° flavor and the masking effect of the fresh tuna was maintained, over a long period of time. 

When mixed with the refined and deodorized orbital oil, the fresh beef tested as a control showed a fish 
oil smell 5 hours after mixing. Namely, it was inferior to fresh tuna in masking effect. 

Thus it has been clarified that fresh tuna is excellent in the masking effect on orbital oil and the addition 
of the refined and deodorized orbital oil makes it possible to maintain this masking effect over a long period 
of time. 
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Example 1 (preparation of minced tuna) 



[Composition] 


fresin tuna 


90 g 


refined and deodorized orbital oil*'' 


7.5 g 


tocoplierol 


0.02 g 


seasoning 


2.18 g 


ascorbic acid 


0.3 g 



*1 : the refined fish oil as produced in the above Production 



75 Example (refined and deodorized orbital oil). 

Minced tuna was prepared by way of trial by thoroughly mixing the above components. 
When tasted, the product had a good flavor and no offensive smell was noticed. Thus it was found out 
that DHA-enriched minced tuna could be prepared by adding the refined and deodorized orbital oil 
20 produced in the above Production Example. 

Example 2 (preparation of canned tuna pickled in oil) 



[Composition] 


tuna (flakes) 


65 g 


vegetable soup (broth) 


I2g 


soybean oil 


I7g 


orbital oir 


6g 



*1: the refined fish oil as produced in the above Production 



35 Example (refined and deodorized orbital oil). 

Canned tuna pickled in oil was prepared by way of trial by mixing the above components. 

When tasted, the product showed no offensive fishy smell not only immediately after the preparation 
but also after storing at 37 " C for 3 months. Thus it was found out that canned DHA-enriched tuna pickled 
40 in oil could be prepared by adding the refined and deodorized orbital oil produced in the above Production 
Example and the canned product thus obtained sustained an excellent flavor after storing at room 
temperature for a long time. 

Example 3 [preparation of bonito flakes pickled in oil (retort pouch food)] 

45 - 



[Composition] 


bonito flakes 


70 g 


soybean oil 


10g 


orbital oil*' 


10 g 


seasoning liquor 


10g 



*1 : the refined fish oil as produced in the above Production 

55 
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Example (refined and deodorised orbital oil). 

A retort pouch food of bonito flakes pickled in oil was prepared by way of trial by mixing the above 
components. 

5 Similar to the canned tuna pickled in oil as prepared in the above Example 2, this product tasted good 
after storing for 3 months. Thus it was found out that canned DHA-enriched bonito flakes pickled in oil 
(retort pouch food) could be prepared by adding the refined and deodorized orbital oil produced in the 
above Production Example. 

10 Claims 

1. A process for producing a docosahexaenoic acid-enriched fish meat food comprising the step of 
preparing a refined fish oil by separating the heads from the edible parts of fish bodies, extracting an 
orbital oil containing at least 15 % of docosahexaenoic acid and existing around the eyeballs in the 

75 heads with hot water and deodorizing the extracted orbital oil and the step of adding the refined fish oil 
to fresh fish meat. 

2. A docosahexaenoic acid-enriched fish meat food produced by the process as claimed in Claim 1. 

20 3. A process for producing a docosahexaenoic acid-enriched fish meat food comprising the step of 
preparing a refined fish oil by separating the heads from the edible parts of fish bodies, extracting an 
orbital oil containing at least 15 % of docosahexaenoic acid and existing around the eyeballs in the 
heads with hot water and deodorizing the extracted orbital oil and the step of adding the refined fish oil 
to thereby produce canned fish meat pickled in oil or a retort pouch fish meat food. 

26 . 

4. A docosahexaenoic acid-enriched fish meat food, produced by the process as claimed in Claim 3. 
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